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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lipid including a specific amount of a phospholipid including a 
basic phospholipid used for surfactant or the like for foods, cosmetics, medicines or the like by 
culturing a microorganism and extracting the produced fungus body using a polar solvent. 
SOLUTION: The subject lipid extracted from microorganism including >10wt.% of phospholipid 
including a basic phospholipid used for surfactant, especially emulsifier, age resistor for starch, 
antimicrobial agent and base material for liposome or the like for foods, cosmetics, medicines or the 
like is obtained by culturing microorganisms selected from microorganisms belonging to genus 
Bacillus, genus Streptococcs and genus Lactobacillus, extracting the produced fungus body with one 
or more kind of polar solvents selected from ethanol, methanol, acetone, diethyl ether or chloroform 
and treating the lipid extracted from microorganism by an enzyme such as phospholipase A2 or the 
like. 
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*« 3 IB«c^l^«ffiliiW. 
[ If*^ 5 ] * X 7 r ^ i^Vl-:?' y -b n — /WeOJgSttr 

^4 smcrm^mmmm'M. 
im^mai m^^ij^^'^^ji^x (Baciiius) 

I/7°h3 y;i?;^ (Streptococcus) JRio ^ h>''^^ 
/l^X (Lactobacillus) Jg*^^>M(fiX'S>JRtc:Jg-t-l>^ 

[it*^9 ] M^5%*-Vs:^;PX ■ (Bacill 
us subtilis.) . J<^)UX - i^yh^ (Bacillus natt 
p) , J'^^Jl'X • (Bacillus megateriu 

m) . >'\'^;l/X • U^x^:7:r/l/5X (Bacillus lichen 
iformis) . J^s^Ji^X • -irl/'^X (Baci llus cereus) . 
XM^7*hr7-/;<rX • yyi:^^)X (Streptococcus faec 
alis). :KWy^hzi^v:^X ' fjL^yX (Streptococc 
us durans) , Xh]yTh^^y:^X - yri^'^J^ (Strep 
tococcus faecium) ^ :XV\yyV^^v:^X' 
>f T (Streptococcus agal act iae) ^ ^^h^'^^yPX- 
y')V:ff^J:fyX (Lactobacillus bulgaricus) ^ h>'^ 
^)VX ' ;»5rHf>f (Lactobacillus casei ) ^ y^ h^'^^ 
)VX ' y^yy-^yJ^ (Lactobacillus pi cintarum) , y 
9 V^^'f'lVyK " y T^:^y'9 (Lactobacillus fermen 
turn) ^ 5^ h^^^)VX ' yf^^^ X (Lactobacillus 1 
actis) i5XX/yi^ h^^^Jl^X • Ti^V^y ^yX (Ucto 
bacillus acidophilus.) j&^^jStffL^I^^^'CS)^ . It 



c 11*^ 1 2 ] If 1 ~ 9 c7)v ^-m*— ^tcieijio 

iM^jg 1 3 ] ^ ^' y -/p. r-fe 

s 1 mui±.<r>mmTh h . mim 1 2 lemco^MSffi 
[is^ 1 4 ] if*« 1 t^t^mim 1 1 * -e^ov^-m 

[ ii*3S 1 7 ] If 1—11 v»^A^-Jitcie® 

[ if 1 8 ] If 1 — 1 1 cDv ^i^^^-mi^ztm 

[ if 1 9 ] If 1 ~ 1 1 cot ^-m^^-^it^iaij 
mmL 

[ If 2 0 1 if 1 ~ 1 1 coi ^-fixij^^iiZtm 

<r>mmm\iim^^ti\mi^i 4— i'6<^v^-m*>— 

mztm<r>^^Wi±'mi\mm^^-t s i5ti«i^!K!) 

[11^2 1 ] if*« 1 ~ 1 1 cov^-m*»-3Stcfeii8 

<om±!tWaifli«ifc{i:ff*«l 4~1 6c7)V^-f=nj!)>- 
C if 2 2 ] If 1 ~ 11 ^#fL*— :StcieK 

y^^ztmc^^^Wimsmmnti't^nm LT#^n 

[if*]S2 3 ] isai±y vliM^fJ r ^i^' 

U Hr o If 2 2 ie®<7) U .if y — AS 

[^0S^i¥$B^IKHJ] 
[000 1] 
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[00021 

*i i x/mm^®fK\> ^mm^mx'm\>^ (>tix\>^i,, 
[0003] ^m^^<7mmi. ^^m. ^^FcomAi 

14 W N' 7 y ^ . ^LimmmB^a J: t/tfi^^BfctJ ft h 

'omsi'^m^^-^iw^^tix\>^h. xf^mm^(o^mm 

^-y r ^^vvifim^'^ivc\^h [?WI:^5(io),ioi 

3(1996)3 . ^^-y V V\tm.%<r>\Y.^-^mz 

[0004] fUr^^-yr7^>V>^\.X 

t>iO{4{5i:X^i;'^V>[Biosurfactants and Biotechnolog 
y, Surface Science Series 25, Marcel Dekker, Inc., 
41 (1987)]. 

[00053 rfefpx^icfcv^Tti. mmnm. ^^-j^ 
cr>mM.i3^t^^mf!i(D^m^^m<7)mmi}mi^^ixx a 

i^tcllMbfc^ix-Cl^S ly-¥'>-5.iitV, 3(21), 51 
(1987)). $ iotC. ;^^4^U>'^•-^f DtCj; ") U y||t®<0 

w^mmt: vu-^uytmmLXTf^:^yT^ =j}vy u 

figtc:t3{t-S^'t4aS^<7)a^'t±*^'S^i^$iXT*'^-g) [Bio 
Industry. 7(7), 494 (1990)). 
[0 0 0 6] L7&»t. iSittfeiRiX^iO^JJ-lPtCfcV^TfflV^ 

^m^^w^m<r>:^^Tx\ n^<r)^mi^j±i,zimct 
i>t. m^B^mi3<^itLxm'(t-th. m^tLtzmmi. 

X. m^m^is^mt-t^M^z^y'^xmm^wi^mmi: 



m^-^hiimimhixx^^h . 
[0007] 'kffammii.zm^f^fihmji^immmt 

L. =tjmmmy'}-^y^\^\M^^^^f>zx*)^^fi 

imttix\'^^. ^y^i^im^mMxhh^^y ii^i^ 
y. 'mm<7)±mm^'SX'h?>y'^y3:yz^y. t>i 
r/:kshmmmum\t txruKm^^^i^tix^^^^u 

y^Tui^ $ ymkz^m.^ixi>^r^ Ym.iWS^^<^ 

< . tfzmm^miit^^'r^fzibizi^mi^vnicomii^ 

l^tz^i:^x.h:: tizX*). :k&f^mm^<oW&m^ 

ym^-^hb^z.(:>iXX\-^h[Science. 251. 1481(199 
1). Appl. Env. Microbiol., 63(3), 1155 (1997)). ^ 

tmttix'^-^^. 

[0008] mm&<^^mzi5^^x . t5.^LfzmmiM 
c: t^<mff3fti>m^txmm-ti>imi)^ 

mm^(7)m^mixmm^mizi±. o^v-M,mit 
^ i> mn(r)^wti-±^ < ra-^-r ; ii-c v ^ § . 
[0009] mucommizii^ n [ i - ( 2 . 3--j^ 

:rotr;p] -n. n. n-mfx^/wt 

(:>ixhmM'&M^^m^^tz 0 -j^^t^mth t crm^ 

ifhh [Mol. Cell Biochea.. 120, 119 (19»). Bioch 

im. Biophys. Acta, 1306,. 55 (1996)). t*^L, >IiX 

e^<r>umim'S.mt^^mzi^ ^^^Ktzmmx-h^ 

[00 10] 

<r>mmto ymmi-ttsm^mrnttimm. ^i^mzm^j 
ymMi:ii^m^&^mismL mz%im. w^im 
mm. tm^m^mix/o^v-j'^mt^m^-r^^ib 
^Emb^h, 

[00 11] 

mmt:mmttfzib<r>^m ^^m^Mn. m^m<omw. 
i ottai^ti. *>ojg»i4 u ymn^^tiv ymn^ i 

^(TiWkijm. mm^mmtam's^mmxmkLxnii^ 
tii>mmmmm±mmtiiWin. mm^m^m^ntrzii 

^j:i^x/i,zmwL^^miii^Mtfzimmmmmm±m 
mtiiSim-^mmtxwi^tii>&mio ymm-t^^ 
s vn^v-j^mtizm-t^. 
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[00 12] 

#*7t!{i;?^t'^*^'J){f ^fl. /^^JUX (Bacillus) 
XM^Thri^y^X (Streptococcus) Mtfzftiy:^h 
(Lactobacillus) m<fZm^i>U^^'6^KfMlZ 

[00131 mzm L^M^mt lxh. • 

Xyi-JUX (Bacillus, subtil is) . J^^JUX •i'-zh 
^ (Bacillus natto) . J^^Jl^X • p<^'t-U^A (Baci 
llusmegaterium) . J^^Jl^X - U^x — :7:t;P5X (Ba 
cillus licheniformis) . J<^J]^>^ • -feP^^^C. (Baci 11 
us cereus) . X hl^T^hr? »y;irX • yj^^V:^ (Strep 
tococcus faecal is) ^ XhUy°h^y:^>^'y^jLyy 
X (Streptococcus durans) , Xh]yyh^y:^X • y 
ri^^A (Streptococcus faecium) , XM^!/'Nr7-y 
• THy^^^T (Streptococcus agalactiae) , 
y9 Y^^^lVX • if^JVa^yijX (Lactobacillus bulgar 
icus) , y"!!^ Y)^'^)VX ^ i]-^^ (Lactobacillus case 
i.) . y'^V^'^^JVX • yyy^yJ^ (Lactobacillus p 
lantarum) . y9 Vf^^JVX • yr^^^y^M. (Lactob 
acillus fermentum) . y9 V^'^^)\/X - y9^^X (L 
actobacillus.lactis) ioi:1/y9 b^N^/PX • Ti^V 
y 4yX (Lactobacillus acidophilus) ^tfi^Whtt 

[0014] :^^m<^m^'mmiiiSimi. ±Mim±mi 

[0015] LXii. ^iHsi^K-fbUtS hco 

X'htHii<. i^)Vzi-x^ X^'o- 

m^^^^Lhti^x'^h. mmuhLxit. ryt—r. ^ 
itTy=^-^j^. ^Ty^=~^-u. mkry^-^ 

A. u ymTy^-^j>.m<r>immii l < \i.^mm<^T 

y^ l^xdfx. p-Srxdfx. a—yx'f—TV^—. ii 

mw^m^. iii.xf^<^m\mm^^\^h^i:.-b-x'% 

[00 1 6] iHa!i?ji:L-C{4. U vBril— l> >>A. y 



[0017] 3js:56HHi08t^!Iljtt{illli®{4, mTi^:^{C 

mm^-^>&m%\z-^^^xwm:Wf^^ 
m^ntm. m^^mm<^mmi:'n'^xm^-t^:i 

[0018] ttait^fflV^^?§^i; LT«4. 

Sr 1 OM*%]iLh-irW-r^*»\ -^BSIi^Ji: LTffli^S 

:/JiiMS:-irtf U ySg«$r 1 0~8 0M» 

n t timi L < . 15—5 ofia%-t-*-r-g> 

[0019] *I^HH{3fcV^-C, Jg»±U >'lii®i:i±^^ 

^iz:^^:^mimcommcomii}iiEX'S>i> u vig^sr 

mr^ymJ^^r-fi'ti^mzi^t L\>\ TtiXyr^-J)V^ 

T^£/';W:?^U -fen— ;U ( lysylphosphatidylglyce 

rol : mT, LPGtB&ie-ri.) tJt{4:t;P-^;l'i^;^ 
^T'f-i^^l^^U-feO— ;P (omitylphosphatidylglycero 

1 : OT. O P G i: BSie-r-S ) *Wi L < . L P Gj&>'# 

[0020] LPGJ4. v'N'^/l^J^S. XM^rhn>y;«f 

XJB. 5^ ^^nXhUx-f^A (Clostr 

idium^ X-^y ^UU'y:^X (Staphylococcus) A 

^tcii-rs8gt^!f^<oaft:ic-^^ixsigattu y^xh 

[002 1 ] OPGtS, •!t^xyr^-J)Vy^)-^X3~)Vcr> 

■thzbtim^\^<. i~5o«*%-irw-r-g.ih3&^'$ 



f - r r 

!(5) 000-245492 ( P 2 0 0 0 - 2 4 5 4 9 2 A ) 



[0022] :^^mcom±mibiiiS^mit. ^mtv ym 

[0023] m^iKatttiiffljlg^ti. -e^oi ^^®:SttSfiJ 

oymmi:^m^m\tLxm\^xi,x\K mmtvy 

hi>^^iiTy=t-T7i<mi:maLXi,X\>'^, 
[ 0 0 2 4 ] OTtc. *5&Hflc7)^^aa^!i«aiflg® 

Ai. t^xtJ^ y/N'— fe'Aj. rf^;^4^y>'\°— fefc, ii-^x:ii-^*j 

[0025] *X;J^U>'N'— fe'^i: LTti. ^X^U^n— 

-fe'Ai ^fziiA^-hK U :/fli®^ u vm.it^^xmM^'k 

;^X7rf-v/^x:^'y— ;^r$v^<7)M1±U>' 
mt V ymM<7)^^M.^m^^-^& ^ t hj^x^ h , 

[0026] ±iSB5gi: fC«. ffti^j, ttil^iittiSS^ 
^^X/Mlyt— fe'Aii7t{4A2. yN'f-yt-X • Xyi-)VX^ 

(Actinomadura) sp. i5fcc7)4^X;MJ.'^ 
— HfD, >'^^;l^X • Xzf^jVX^ TX^)V^)VX • Jj-U 
if (Aspergillus pryzae) . TX'<7l'=Sr;l'X • —:ff— 
(Aspergillus nigar) ^fc{4l> V>'^°X (Rhizopus) W, 

r— T^-f v'U'^A - ^>''\7X>'X (Streptoverticilliu 

m mobaraense ) i^ftO h y yx^iV^^ 5 fe'^T&^'SfjS 

[0027] 2|s:||B80ti»^!}«!lttaifliM*^{4S^«ia6S 

mmmh\^o) cr>imh\^x\i. ^Rim-fii^k ^ 



(4, ^ti^?iitm(7)mmi<zm^^^ z tx\ mitmxi^m. 

ti:tr?}V-Jay<7yR^^ffmX'm^zn^ Lv^, 

[0028] ^^HBcT^fL-fi^jtctt. ^£^g^^^5t■c^a^f^J 

^xm^z:^wn<^^um^m\iLx:LttiwMbL. m. 
WLf^zim^Mtxmn^hm. m'^mAm.commtf^ 
srfflv ^ntf i v>. ^^m<mum^m\^x^ii\:m:mm 

%mm.im^mmmmi.zn lt o . 25 s»%tLhas 

JirrSC:i:3!>«»*L<, 0. 25~50. 0S*%^D 
1--l.^t*U0»iL<. 0. 5-2 5. 01tl%^P 
■tt:ibt)mzntL^^. ttz. ^^HjOfUt^J^fflv^ 

xfumtr^-ti*^-^. imizmtxM'imAiJ?L m 

[0029] m^mrniamMtfcimmmmmmsmtii 

^mmmt\>^o) it. zix^m^izmat?>:iti,zx 
0, m^cD^it^mm-r^zb^^x'^^. ^mM(r>w^ 
^^mmmii. m^im^\^im<i}>':>^^mx' 

[0030] i^mfi<r>m&mmi£mz\i^ 'Smiz^\:. 

isMM. 'f^^mji^zWM\^Xii\^Xi^i^<. ±tz:m^ 

L-co. o'bmM%\>xi.WM'fhzhf)m^\^<. o. 

0 5~io. oM»%^irri.c:i:*UOifiL<. 

0. 1-5. oa«%«s!iirr^c:i:3&«i#{c»*u\ 
[0031 ] ii?.wmm^m^'d^mm.±tz\i^mm 

Av^^)-m^m\,zmssthz.t\,zi,'o. z.f\.h<r>^^ 

t -C 0 . 0 5 m&%\^XlMMth ^ i: * L 
<.^^'l3tc:0. 05~10. OS*:%^Q-ri.C:i:*U 

o»*L<. 0. i~5. <:imm.%m^hztfm^z 
nt L\\ mtiifkmrnzmmzMLx i . ommxm 

[0032] *5%aHom&WtiiliiKi/c{4P^3!aam 
^M6aili^Sr-ir^-r?.U4^y-A^ (OT. 
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[ 0 0 3 3 J ^Is^BJuO U *f y -ASWSrffl U ;Ky- 

[0034] *^BBOU.-Ky-A»v}{S. ^MiiMtg 
£7)H*» ^> . ^(ftc 0.05 MrnXVllMM-th i i: *W 

iL<. 0. o5~io. ommxmxyth^Ltifix^ 
nt.L<. 0. i~5. ommxm^^^hmmzn 

[00 3 5] 

imrn^n mmm i 

^N'^/t-X • Xrf-yp^?. . '^ThV'l . 0%. Pex^ 
XI. 0%, :fetSO. 5%, 'J^-^O. 0 4%. 

2 . 0 iZmSO . 2 Stgtife ( P 

H7. o)\izmmL. sTrT'i 6B#^jgats*tit, 

iSSIIT^. tg«?g^ 5 0 0 0 X GT' 1 O'ifmm't-M 
LXmmW.^%tz . #/i>^iJt^ai*: J: 0 . B 1 i g h 
& D y e rf):^r& [Can. J. Biochem. Physiol., 37 
(8).. 911 (1959)](ctE^VK ^^!t«tfilliM$r3X#L^, 
[0036] -r=5r*>^. igBfif*c't'l;^*ixS*tiJ-$:f*« 

(BEL-BD) la^SrlRftL^C. $4>t;. BE 

L - B Dsasitit^r-fe h y^tatx+^izifrnvtitk. 

mm^mizx *)T-th y^m^m-^imxn^ti^^-^^ 

• Xy^/PXttmjg® ( B E L - B D A ) S:JRf# L 
[0 0 3 7] l|]|fefi?lJ2 

ll*fi^JiiBmco:fir&i:|iI«o:fir&{cj; o^^'f•>'^x ■ 

^;WXc^2ilif!|j$-=f#^, =fiic><T^Sffift:tw5fg«JI<^x 

^|g«l$-iirT>'N>;i-x • xr^/i'XJismiiiM ( e e L 

-Et ) ^Mntti. 
[00 38] ms&Ms 

XM^Th3>y;!^X • 7x;>^i;x2:'<rhyi . 2 5 



P^XdfXO. 5 5%. :5^;^3-Xl . 1%. U >' 

KZjd<*;<f U »>-i>. 0 . 0 2 5%. U^K— ^S^U-^A 

0. 0 2 5%, PK-^hD'^Al . 0%.^mr?y^i^ 
^M,0. 0 1%. eiEB!Vi^;i{r>'0. 0005%. ^iiX/ 
mm-WiO. 0 00 5%Sr#^-r'Si§tfi ( PH6. 
8) (Cffl»L. 3 7'C-ei 6l^^^at|f*L/::. tg«?S 

$-5oooxG-eio ^^^'tva-sit^ #/bn^^«#:tc 
?Ri:L. m^m^ws.mk^-^xxyvyY^ y:fi:^- 

7x;{?yxttmiM® ( SEL-E t ) SrK#L7t<, 
[0039] ||Jfe0!l4 

2 0 mMie-fbir/WS^'^ S 5 0 mM U ^B^W 

?g ( P H 8 . 0 ) tc. ll]!ife^J2iS^o:trjS-Ci#'^n;^^vN' 

^;px • xy-f-ji^xmtamm ( b e l-e t > tmmm 
^Be<ii:-r*i>co-e*>i.. iiif60ijiiam<oB i i gh& 

ffil2^§-ti:-CP^3!!ia^N'^;l'X ■ xr^;l/XttttSfli« 
( 1 y s oBEL-E t ) S:BX#L3t, 
[0040] ib«!^Jl 

ttai?f^i: LT's^-9-y^fflV^^til^'R4^M^J2iemc^ 

(BEL-Hex) ^WtnLti. 

[0041] imM2 
:f^M (Escherichia coli) ^^Thyi . 0%. MM 
X.^XO. 2%. *3j:tfSS[BSV^^£/-'>A7*W!|*>0. 

l%i:-^^-thmm(pii7 . 0)t1tMt. 3 7°C-C' 

1 emmms^mLfz, t^m^Tm. mmwo: 5000 
xGTi o^'Ci^mLxmmi^^ntz, #<?>ti.^iga 

i^^imLfz, zti^m'L'^m.Lxi%i^tifz±mmiiii 
mtL. mtiim^ms.^^-^x:hMmtitiimM (ee 

L-E t ) ?:WnLfz, 

[0042} imms 

sm^m ( r >f -X h : w^^xM&m ) <r>mi^ 

iz 5fig*Mc7)X:^' y— ;W2rjD;i . d^^rv-'-^-f -r--C'M#: 
ttai?KSrJtElg«l$-«irTSfaaaiJ!i® (YE L-E 

t ) ^smLtz. 

[0043] mMM5 

mmmissm<^ijmx'%{^tifc^'ii-fux • xy^-fuxm 

mmw (BEL-BD) *-^>^-fM^9A^fflv^-c^n 
nrf^;UA/y iS^ y-)U/l§m(7)mm^X"^M-!>i-m LT l 
PG2r«iSiU-t. L P GfiOMi8JKiOW|g{4^1±SI 
^a^ovhi/^y >f- (HPTLC) ^ii-WicJ; DfF« 
LTt:. HPTLCcO:«-W^m4. Xiic-y h-T^mMi:^ 



m 
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>'-/l'/»K/*=l 2 5/3 7/9. 5/1. 5C7)M 



e s t e r& imm^^'? h^yy ^ (T^M'^.. Wl\MfS 

[0 0 44] 

5 i^Oira-Cili. i5> SSML P G 2: o o 

Hirl>. 1. 0%r^X5 KDNA-^W, 2 0mMM> 
X. 7 5mMig-fl:;i&U'>A. 7 5mMJS-^l:■:^^U'>AM 

wjK (pH7. 4) ^mmi^PGwrntfio. 85%t^ 

S'Sephadex G-25M ( ^ryP'T^i'r^iJS) 

mist 



[0045] MMm 1 

(^ntiim^'i^MtiiLti, LPG<7)^(i-<Thnxdf^ 

>■ (-frhny^tM) S-ffli/'^TffoTt:. ~t^t>-hi^O:^ 

yfiiKii J; t/ L P GiO-g-iSrmai Lfz . 
[0046] ^SSrlS 1 Miz^-t, 
[0047] 

[al] 



SSKf»Ji 3l:fiCq2 Sei&0<i4 tbCti)!! 1 2 tfcfiM 3 

BEL BD BEL-Et SEL-Et lysoBEL-BD BEL-Hei EEL-Et YEL-Et 



V i'fSft 29.2 14.7 12.3 26.0 3.4 
LFG 2.0 2.9 2.5 1.8* 0 



15.8 13.1 
0 0 



[0048] ^ 

1 OmMyyg^ff^S (pH7. 0) 0. 8g(C-9-^^ 

tft 0 . 2 g t><fcff|i8t^ 1 •c#^ix!''c>'N'f-;ux • xr^ 

/WXttJtilit® (BEL-BD) ^5mgm!rafC. UL 

TRA TURRAX(IKAttS)tCT2 0 0 00 rp 

5 O'C-C 1 ^miit Vfz , |S1M»?«IC-C 3 0^tC# 

[0 0 4 9] Jt®^;*Bli: tT. BEL-BDiCft:;^^ 
l0ll4^X7r^>'';l/-nUy (9 9%;pure-P 
C) . :*ca^£^f-y (c rude-PC) tJitlf^^SU 

yp-i^f-y ( 1 y s o-PC ) ^ti^tim^^xfut 

m.^mmLti, n^tu-z^itrnz-o^^x . cou 1 1 e 

r model N4 (3— itl8) $-fflV^T^%S 

^^m&Lfz. 

[0050] ^^^m2miiZ^-t» 

[00 5 1] 

1^21 



BEL-BD 
pure-PC 
crude- PC 
lyso-PC 



355 
579 
544 
539 



[0052] m2miZ7^^tLi, tti*). ^^^fvx • xy 
^;i^xttajfl§K (BEL-BD) ^m^-^xmm'Lfzmt 

W>i.. i^Vi^^V ( c rude-PC) . IP3I4^X7 
r^i^/PrJ U>' (pu re-PC ) iii.Xf-XM.'')W-^ 
( 1 y s o-PC) STm-ffLfflV-^TPKLfcfUt, 

[00531 SSiifiaj3 

tTl 0mMUy^»?K (pH7. 0 ) coft 
^301=1 OmMgfg^gf^g (pH4. 0. 5. 0 ) iJ j: 
tXyygSig®?S[ (PH6. 0, 7. 0) Sr-eix-fiT-ffl 
Jfc«y?fH3i: LT^Syyi^^-f-V ( 1 y s o-P 

c) ^fflc^-s.m^'KiiS®JM2i:|B|«^:^r^^fflv^T. ?L 

[0054] I^^^W.SmZTi^'t , 

[0055] 

[^3] 



!(8) 000-245492 ( P 2 0 0 0 - 24 5 4 9 2 A) 







^ [nm] 


PH 


BEL 


lyso-PC 


4 


411 


739 


6 


359, 


660 


6 


330 


610 


r 


353 


533 



[0 0 5 6] ^3m(,z^^tl?>i:tS'0. ^^^)V7. ■ Xy 
^m^Ltz, —If. ±S.VYVi^^y ( 1 y s o-P 

[0057] mkmA 

immtLxioraM^)ymwmm(pm . o)<r>it 

i5 0tc:l 0mMi^KM«?S (pH4. 0)^m^^.)iM 

ajig® ( B E L- E t ) axx^imm i x'nt:>ixfz^^^ 

)VX ■ Xy^JUXmiHi^K ( be L-H e x ) i^tl-t' 

[00 581 
[^4] 

S4a 



^i^mn [nm] 
BEI.-BD 355 
BEI-Et 445 
BEI-Hox - 



xiiitii^titi^<^)ux ■ xy^fVxm^^^'S. ( be L- 

BD. BEL-Et) ^m^^xmmLfzmitmi. 

i&.m.cr)A--^^^:i^'^iv-J^y^'B^Ltz, —If. ^^^y 

trm^^xmtii^tlti^m (SEL-He x) 

[ooeoimkms 

mmmktx 1 0 mM^j ymmm {pH7 . o)<r>it 
i?'ot,ziomMmmmmm (pH4. o)^m\.^.im 

M^t LXmmm3X'^%(^tLfzXhUyh^'y:f}X ■ y 

x^^uxjismiiM (SEL-Et) . imm2X'^^ti 
fz±mmmtiif!^n (EEL-Et)i3j: x/itmm s -c-i# 
^iifzmmi&tiimm ( ye l - e t > ^ ^ti^-ti i o m 
si:m\.^hi;u'Htmm2i:mm^i3mim\'^x. ?wk 



[00 6 1] 
[«5] 



¥iS*Jt^ [nm] 


BEl-BD 


543 


SEl -Et 


559 


EE1 -Et 


666 


YET-Et 


1150 



[0062] f^5mtz^^tLi> buK). ^mitv ymm 

Thh L P GtriS^^-th^^i-Jl^X • Xy^JUX (BEL 

-BD) t3j;tA'XM.-rh3-y;<rX ■ ^x^UXftajfli 

« (SEL-Et ) i^ti^'ixm^^xmmLtzfum. 

{±. L P G Sr^^r L^rV ^^MaHtttiiiltW ( E E L - E 

t ) t5 i^x/mmmiamm (yel-ei > ^-e^^mffl 

i^3yi:m^Lrz. 
[0063] MMsme 

imnmt Lxmmm4X''^(^tLfzmm^^^^)\^^ ■ 

Xy^JUXmHif^^ (lysoBEL-Et) SrfflV^S 

a^mmmm 5 1 mm^j::ffm^m^ ^x . %-{tm(^mmi5 
xx/^mi^m(om^in-^fz. i^M^memiz^-t, 

[0 064] 
[^6] 

^ 6 ^ 



¥iS«r^ [nm] 
BEI--Et 543 
lysoBEL-Et 529 

[0065 ] memzTjk^tihtiiK). mmmm^^^ju 

X-X7'^;^Xttaiil^(lysoBEL-Et) Srffl 

(BEL-Et) im\>^xmmvfzfumtimL^i^ 

fegcO/jN^ c ^x"?;!^ j;' 3 >'Sr Lfz . 
[0 0661 Iftiifi^lJ? 

•thm^-b^iy. mn^immm'&timmLtz. 3o%/Jn 
msm-mm. ( p h4 . o ) t:. A-^smf.zj^Lx i . 

;i^xttaiiii« ( B E L - B D ) s- , 0. n%t^£^x 

o(,zir^y'5fy:ffM,iWiML. Ciix^S: 1 0 0-C-Cl 0 
^^Jnf^iL-CISS'fb^-frfv:, )kmimtl.X. BEL-B 

D<r>miw\.zfi,x.xmmmAX''i%^ixfz^^m^^^)vx 
■ xy^juxmmmM (lysoBEL-Et) ^msn 



• • • 

!(9) 000-245492 ( P 2 0 0 0- 24 5 4 9 2 A) 



[0067] m^^mitLtzm. m^^iz^htx-mi^L 

4mmU^Ltim. l-:t'^-RE-33 0 5 
[0068] 



^mit^tlXlO-* [mN/m''] 

mmm 8.33 

BEL -BD 7. 14 

lysoBEL-BD 6. 88 



[0069] m7 mitZ^^ti.?> J: 0 tc. >'N'^;PX ■ 

^juxifyta's^M ( BE L - B D ) axz/^comm^mm 

(lysoBEL-BD) trmDaLXn^tl^W^yJl-X'm 

[0070] mkms 

9 6 Jn:V >f n7* h tclg 8^lC:^-rii^<?)i§*fi 1 8 
0 // 1 tc. 4 . 8 m g/m 1 • Xy^JVX^^ 

fliS (BEL-BD) OAt 1 Hi.lf^Qm.f'Z^'t 

w&m<7mimm\ o/i i sr-eixmssjaL-ct^^t^. 

[0071] 
[^8] 



|g 8 S 





E. coli 


E. cloacae Z. rouxii 










10 


10 


c 
0 








10 






10 






2 




3 








3 


MgSO^ 7H2O 


1 


3 






pH7. 0 


pH7. 2 


pH6. 0 






[ g /liter 1 




E. coli : J 


ISH (Escherichia coli) 




E. c1 oacae : 










(Enterobacter cloacae) 





( Zygosaccharomyces rouxi i) 

iooi2'i^mimm&<^nmzm-hBE.'L-BY) 

mm^^Wi<r)mmcrm'^mx'^i>-r ^ tf<zx^. mM>)i 

[0073] 
[^9] 





E. coH 


£. cloacae 


Z_. 


roux1 1 


PG 


8 0. 3 


8 8. / 


9 


3 . 6 


BKL-BD 


4 8. 2 


5 9.6 


1 


9 . 1 



[%] 



[0 0 74] S|9^lCS^$n^i:tiO, BEL-BD2: 

2. 4%»rsc:fct^:J:0, -XWm. a^y^uf^^^ 

[0075] 



(a0))00-245492 (P2000-245492A) 

F^—M^^) 4B064 AE63 CA02 CA21 DAOl DAIO 

DA20 

4D077 AA04 AA09 AB08 ABIO ABll 

AB12 ACOl CA02 CA03 CA16 

DA02Y DC68Y 
4H011 AA02 BB21 DA16 
4H050 AAOl AA02 AA03 AB68 AB83 

BB12 BB14 BB15 BB16 BB42 



